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Additional file 1: Figure S1. Verbal and performance IQ scores for 29 subjects with schizophrenia and a non-verbal learning disability
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[bookmark: _GoBack]Raw IQ scores were available for 24 of the 29 subjects with schizophrenia and a non-verbal learning disability (schizophrenia-NVLD; defined as having a performance IQ [PIQ] score ≥15 points lower than their verbal IQ score [VIQ]).[1] For the five schizophrenia-NVLD individuals with only descriptive IQ ranges available (denoted by an asterisk in the figure), we used the median PIQ and VIQ scores for that particular range (e.g., average, borderline, mild, etc.) based on population norms.[2, 3] We have annotated the six subjects that were found to have a pathogenic CNV using a red circle. The dark grey horizontal line denotes an IQ score of 85, which was used as the cut off for assigning individuals to the schizophrenia-LIQ or average IQ groups in the rest of the sample. All but one of the six subjects with a pathogenic CNV had a VIQ >85. There were significantly (p=0.016) more males (n=22; 75.9%) than females (n=7; 24.1%) with schizophrenia and a NVLD, but this ratio was comparable to that for the overall sample of n=546 subjects (67.9% male, 32.1% female; Additional file 4). VIQ, verbal IQ; PIQ, performance IQ.
Additional file 1: Table S1. List of 10,113 population-based controls used to adjudicate CNV rarity in schizophrenia subjects

	Control datasets 
	Number of subjects 
	Array platform
	Description of dataset

	Ottawa Heart Institute (OHI) controls
	1,234
	Affymetrix 6.0
	Stewart et al. 2009[4]

	POPGEN
	1,123
	Affymetrix 6.0
	Krawczak et al. 2006[5]

	Health, Aging, and Body Composition (Health ABC) study controls

	2,566
	Illumina 1M Duo
	Coviello et al. 2012[6]

	SAGE consortium controls
	1,769
	Illumina 1 M 
	Bierut et al. 2010[7]

	ONC (Ontario Familial Colorectal Cancer Registry)
	433
	Illumina 1 M 
	Cotterchio et al. 2005[8]

	Collaborative Genetic Study of Nicotine Dependence (COGEND) controls
	1,213
	Illumina OMNI 2.5M Quad
	Bierut et al. 2007[9]

	KORA controls 
	1,775
	Illumina OMNI 2.5M Quad
	Verhoeven et al. 2013[10]

	TOTAL
	10,113
	-
	







Additional file 1: Table S2. Demographic and clinical information for 546 probands with schizophrenia of European ancestry

	 
	
	Schizophrenia-LIQ group (n=192)
	 
	 

	 
	Total sample (n=546)
	Mild-mod ID 
(n=62 [11.4 %])
	Borderline IQ 
(n=130 [23.8%])
	Average IQ 
(n=325 [59.5%])
	NVLD 
(n=29 [5.3%])

	Current age
	 
	 
	 
	 
	 

	  Male, mean (SD)
	52.9 (12.5) **
	53.0 (12.1)
	53.0 (11.6)
	52.6  (12.9) **
	56.1 (13.0)

	  Female, mean (SD)
	56.6 (12.6) 
	55.6 (13.0)
	56.0 (13.6)
	57.3  (12.0) 
	57.3 (12.0)

	Sex
	 
	 
	 
	 
	 

	  Male, N (%)
	371 (67.9)
	33   (53.2)
	83   (63.8)
	233  (71.7)
	22    (75.8)

	  Female, N (%)
	175 (32.1) ***
	29   (46.8)
	47   (36.2) *
	92    (28.3) ***
	7      (24.2) ***

	AAOa
	 
	 
	 
	 
	 

	  Male, mean (SD)
	22.1 (6.0) *
	23.8 (10.7)
	22.4 (5.9)
	22.0  (5.2) ***
	20.5  (3.9)

	  Female, mean (SD) 
	24.5 (8.9) 
	22.7   (8.0)
	22.4 (7.4)
	26.3  (9.6) 
	21.7  (7.2)

	FSIQ, N (%)
	136 (24.9)
	39    (62.9)
	45   (34.6)
	48   (14.8)
	NAb

	  Male,  mean (SD)
	84.1 (16.4)
	63.7  (6.0)
	77.3 (3.9)
	98.9 (10.7)
	 

	  Female, mean (SD)
	72.1 (14.2) ***
	58.9  (6.7) *
	75.1 (4.7)
	93.0   (5.9) *
	 

	Years of education
 
  Male, mean (SD)
  Female, mean (SD)
	11.7 (2.6)

11.7 (2.6)
11.7 (2.7)
	NAc
	9.4   (2.4)

9.1   (2.4)
10.0 (2.4)
	12.5   (2.2)

12.5   (2.1)
12.6   (2.4)
	12.1 (2.5)

12.2 (2.3)
12.2 (3.1)

	Previous clinical genetic testingd, 
N (%)
	7 (1.3)
	6     (9.7)
	1 (0.8)
	0
	0


We performed comparisons between males and females within each IQ sub-group for each demographic variable. For continuous variables (age, age at onset, FSIQ) we used a two-tailed Student’s t-test and for the sex categorical variable we used a Chi-square test. Statistically significant results are indicated by asterisks: * = p<0.05, ** = p<0.01, and *** = p< 0.001. Non-significant differences between sexes are not shown. Mod, moderate; ID, intellectual disability; LIQ, low IQ; NVLD, non-verbal learning disorder; N, number of cases with demographic data available; %, percentage; SD, standard deviation; AAO, age at onset; FSIQ, full scale IQ. aAge at onset for schizophrenia was defined as the first time the patient received treatment (as an outpatient or at inpatient hospitalization) for psychotic symptoms. bFull scale IQs for individuals with a non-verbal learning disability are not reported because the discrepancy between verbal IQ and performance IQ makes this measure inaccurate.[1] cYears of education for individuals with schizophrenia and ID are not provided because the majority of subjects were enrolled in special education or had modified curriculums. dDetailed review of lifetime medical records was performed in order to identify any previous clinical genetic testing results for each participant, e.g., karyotype, fragile X testing, microarray, or fluorescence-in-situ hybridization. 

Additional file 1: Table S3. Genome-wide burden of autosomal CNVs > 10kb between the expanded LIQ and average IQ schizophrenia subgroups 
	
	Schizophrenia-LIQ (n=191)a
median; range
	Schizophrenia-average IQ (n=271)a
median; range
	LIQ vs. Average IQ
OR (95% CI), p valueb

	Total number of rare autosomal CNVs

	Total number of CNVs
	2; 1-13
	2;1-8
	1.14 (1.00-1.30), p=0.042

	Total number of deletions
	1; 0-11
	1;0-5
	NS

	Total number of duplications
	1; 0-6
	1;0-5
	NS

	Total number of rare genic autosomal CNVs 

	Total number of genic CNVs
	1; 0-5
	1; 0-6
	1.19 (1.01-1.41), p=0.041

	Total number of genic deletions
	1; 0-3
	1; 0-5
	NS

	Total number of genic duplications
	1; 0-4
	0; 0-3
	1.42 (1.14-1.81), p=0.002

	Genomic length of all rare autosomal CNVs (Mb)

	Genomic length of all CNVs
	0.183; 0.01- 4.6
	0.134; 0-3.97
	NS*

	Genomic length of deletions
	0.053; 0-3.19
	0.049; 0-2.70
	NS

	Genomic length of duplications 
	0.053; 0-4.6
	0.037; 0-3.94
	NS

	Genic content of all rare autosomal CNVs (total number of genes overlapped)

	Genic content of all CNVs
	2; 0-36
	1; 0-33
	NS*

	Genic content of deletions
	1; 0-21
	0; 0-8
	NS

	Genic content of duplications
	1; 0-35
	0; 0-30
	NS



LIQ, low IQ; OR, odds ratio; CI, confidence interval; NS, non-significant, p<0.05; *, p value at the trend level (p<0.1) aThe total number of individuals with an autosomal rare CNV after excluding n=39 subjects (n=24 with schizophrenia-LIQ, n=9 with schizophrenia-average IQ, and n=6 with a NVLD) with a pathogenic CNV. The remaining 23 subjects with schizophrenia-NVLD and no pathogenic CNV were added to an expanded schizophrenia-LIQ group. bThe p value was calculated using a logistic regression analysis, controlling for sex and genotyping platform.
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